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Injuries were made in rabbit corneas 4-48 hours before tritium-labelled
thymidine were injected. Only the injured cells picked up the thymidine.
Injured lens cells of rats, rabbits and frogs incorporated thymidine within
14-16 hours with increasing numbers up to 32 hours. Cysteine which stops
mitosis for four days, was definitely found to protect lens cells from radiation
damage, particularly when a lens was partially shielded.
There are discussions of molecular structure in lens fibers with elaborate
interlacing borders and of developing specific antigens in chick lenses
beginning in the presumtive lens ectoderm. Apparently alpha-cristalin in-
creases in amount with addition of new antigens during development.
Immuno-electrophoretic analysis in many different vertebrate lenses show
that components of lens specificity, common among different vertebrates,
diminish down the phylogenetic scale into the invertebrates.
There is also a review of the complicated subject dealing with factors
which bring about ocular malformations.
L. S. STONE
X-RAY MICROSCOPY. By V. E. Cosslett and W. C. Nixon. New York,
Cambridge University Press, 1960. xiv, 406 pp. Illus. $15.00.
The desire to produce enlarged images with X-rays is practically as
old as the discovery of this part of the electromagnetic spectrum by
Roentgen in 1895. Although there are several reasons why such images
would be desirable, a major stimulation arose initially from the promise
that the shorter wavelength of X-rays might make it possible to surpass
the resolving power of the light microscope. Unfortunately, the refractive
index of all substances for X-rays differs very little from unity which pre-
cludes the possibility of constructing magnifying lenses in direct analogy
with those of the light microscope. Early in the century some progress
was made in the art of contact microradiography but not until the late
1940's were concerted attempts made to explore other possible systems
for X-ray microscopy. This volume by Cosslett and Nixon is the first
systematic and comprehensive work to present a critical evaluation of the
various possible systems, their accomplishments, and future prospects.
The book is timely in that developments have reached a stage where now a
fair appraisal can be made. The authors are eminently suited to the task,
having made notable contributions themselves to progress in the art.
The chief characteristics of X-rays that make them advantageous for
microscopical examination are: 1) their short wavelength; 2) their deep
penetration into matter; and 3) the simple and specific line structure
of X-ray spectra which makes possible quantitative analysis for the
elements. The chief methods for producing magnified images are: 1)
contact microradiography wherein the image is recorded on a fine-grained
film and observed with a light microscope. Resolution is therefore limited
to that obtainable with visible light although there is the possibility, not
yet fully investigated, of using the electron microscope for the examination
of the contact image. 2) Magnification by reflection optics which utilizes
the fact that X-rays may be efficiently reflected at grazing incidence from
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suitably curved surfaces. 3) Point projection whereby electrons are focussed
to a fine spot on a thin target which then becomes a source of X-rays to
project a magnified image of an object by rectilinear propagation, and
4) scanning methods whereby a fine electron beam probe is made to scan
point-by-point the surface of the object itself or a thin metal target in close
contact with the object. In the former instance the picture appears in
terms of variations in X-ray emission and in the latter instance the object
is portrayed in terms of absorption characteristics. The first three of these
main methods are of general application and at present have attained a
resolving power of from 1000 to 2000 A, or approximately the limit of
the light microscope. There are possibilities, in theory, of improvement
down to about 100 to 200 A but owing to certain grave technical difficulties
the prospects of reaching this degree of performance in the near future
do not appear very good. This leaves the prospects far short of the
resolving power of the electron microscope which is about 5 A.
The topics discussed in the book fall into three main categories: 1)
description and analysis of the instrumentation along with the physics
of image formation, including such considerations as the interaction of
X-rays with the object; 2) techniques in the production of X-rays and in
the preparation and examination of materials; and 3) examples of appli-
cations of X-ray microscopy in biology and medicine, metallurgy, geology,
industry and other fields, with 32 plates showing pictures of apparatus
and magnified X-ray images of specimens. There is also a chapter on the
analysis of very small crystals by X-ray diffraction (microdiffraction) and
one on recent refinements in special methods. The bibliography is extensive
and an appendix contains tables of X-ray absorption data. This book should
prove to be a useful and handy reference for all who are concerned with
the microstructure of materials.
CECIL E. HALL
THE BIOCHEMISTRY OF MUCOPOLYSACCHARIDES OF CONNECTIVE TISSUE.
F. Clark and J. K. Grant, Eds. Biochemical Society Symposium No. 20,
February 1960. New York, Cambridge University Press, 1961. 125 pp.
$4.75.
Mucopolysaccharides are defined by one of the participants in this sym-
posium (Rogers, p. 51) as, "those substances which contain hexosamine
and which can be obtained in the form of homogeneous compounds of high
molecular weight free from more than trace contamination with substances
containing amino acids." The seven papers presented here are almost
exclusively concerned with acidic mucopolysaccharides, which contain in
addition uronic or sulfuric acid groups, or both.
The following aspects of mucopolysaccharides are discussed: structure
of six known sulfated types and evidence for their complexes with proteins;
methods of detection in tissue sections; extraction from tissues, separation
and analysis; distribution, structure and function of hyaluronic acid; role
of diphosphate sugar componds in glycoside synthesis; method of attach-
ment of sulfate during biosynthesis; and degradation by enzymes.
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